Preemptive analgesia, an evolving clinical concept, involves the introduction of an analgesic regimen before the onset of noxious stimuli, with the goal of preventing sensitization of the nervous system to subsequent stimuli that could amplify pain. Pain is inevitable after any surgery. Surgery offers the most promising setting for preemptive analgesia because the timing of noxious stimuli is known. Therefore this study concludes that administrations of multimodal pre-emptive analgesia control pain more effectively in children in view of both the degree of pain control and sustainability of pain free state.
Introduction
Pain is not only a sensation but also an unpleasant experience. Pain is inevitable after any operation. Pain control is a basic human right, especially when pain control has become effective and organized day by day. For this reason seeking of excellent pain control policy has become a continuous process 1 . We know that pain sensation and experience is a work of the CNS, even though pain originates from various parts of the body. Pain impulses which originate in the trauma area pass to CNS through various steps 2. We know that there are many pharmacological ways to prevent the progress of pain stimulus at many steps of its pathway. What is important is that the ways should be effective, without adverse effects and cheap.
As any operation initiates pain, prevention of pain impulses is done at the starting point to control pain effectively. This concept is named pre-emptive analgesia 3 .In this protocol, actions are started to control pain before operation by preventing pain impulses from originating.
Patient is asked to mark on the line to indicate the intensity of pain
Since observation has shown that we can prevent pain at various steps, better control of pain can be achieved by the application of drugs effective in each steps of the pain propagation pathway 4. Generally, infiltration of local anesthetic agent at the proposed site of incision prevents primary pain stimulus 5. At the same time, application of NSAIDs controls the release of Prostaglandin, an intermediate common pain mediator, which controls pain stimulus at the early stages of pain pathway 6. Despite these measures, effective pain control is seldom achieved.
We know that opioids analgesics act in the CNS and control post operative pain effectively. But this drug is costly and it has some serious side effects like drowsiness, nausea, vomiting, etc. In addition opioids also have a risk of addiction. Besides, the route of administration of this drug is injection 7 . On the other hand, easily available paracetamol blocks pain impulse at the level of the spinal cord by its action over NMDA receptors. Paracetamol also has convenient routes of administration-oral and per-rectal. The side effects of paracetamol are not usual and not serious and paracetamol also has no risk of addiction 8. From this known information a new concept is borneInfiltration of local anesthetic at the incision area and application of per-rectal paracetamol along with preemptive per-rectal diclofenac can be a better protocol for control of postoperative pain in children.
This study was carried out to see the practical effectiveness of this concept and wanted to observe and quantify the effect of multimodal preemptive analgesia.
Methods and Materials
The dose/frequency of diclofenac/paracetamol was maintained within the normal daily dose throughout period. It is an interventional, prospective and double blind study.
Sampling-Purposive from population and random selection of group.
Inclusion criteria -5 to 15 years, ASA-PS-I, undergoing major elective surgery.
Sample size-total sixty(60),divided into two equal arms i.e. Group-I(control group), and Group-II(study grpup).
Verbal and written informed consent was obtained from parents/legal guardian of each child.
Observation was made by VAS and data was collected with a pre-set data sheet. Various levels of pain was explained to the patients with the help of VAS and the patients were asked to mark the line at the point that best represented the intensity of his /her pain.
One investigator ensured that correct drugs and doses were administered. He was not involved in any aspect of the assessment of pain of patients.
Another investigator was given training about pain assessment and his pain assessment quality was tested by dummy patient.
He was involved only for pain assessment but he was totally blind about analgesic protocol.
The rescue analgesia was assessed by a recovery doctor.
Sleeping children were not disturbed and were considered pain free.
Pain control protocol
Group-I Under general anesthesia, single rectal dose of Diclofenac(1 mg/kg)was administered after the patient intubated but before painting the operative site ,infiltration of local anesthetic(lignocaine 2% and bupivacaine 0.5%) at incision line was given prior to skin incision
Group II Single rectal dose of paracetamol (30mg/kg) was given 2-3 hours prior to the operation
Rest of the pre-emptive analgesic practice was the same as that of group I Analgesia was maintained in the postoperative ward with per rectal administration of diclofenac up to 48 postoperative hours and then orally.
For patients of group II per rectal/oral paracetamol was added with diclofenac.
Postoperative pain was assessed with the help of VAS at 4 th , 12 th , 24 th , and, 48 th postoperative hours in both groups. 
Results
Age sex and birth weight were not statistically significant (p>0.05) between two Groups in unpaired't' test.
The mean on coming round 4 hours was found (14 ± 5.2) with range from 0 to 30 in Group I and (5.7 ± 2.8) with range from 0 to 10 in Group II. The mean on 12 hours was found( 8.3 ± 3.8) with range from 0 to 20 in Group I and (3.3 ± 1.8) with range from 0 to 10 in Group II .The mean on 24 hours was found (3.7 ± 1.5) with range from 0 to 20 in Group I and (1.9 ± 0.8) with range from 0 to 10 in Group II. The mean 48 hours was found (1.4 ± 0.6) with range from 0 to 20 in Group I and (0.9 ± 0.3) with range from 0 to 10 in Group II. The requirement of analgesic is only an indirect measure of pain and this can be confounded by patient factors such as varying pain thresholds, psychosocial makeup and cultural influences. 13 The important point in this study was that none of the study patients experienced severe pain even when they coughed.
The combination of paracetamol and an NSAID was more effective than paracetamol or an NSAIDS alone in 85% and 64% of the studies, respectively. This conclusion is consistent with many previous expert reviews that recommend the use of combination analgesics. 18 The recommendations from most of the previous expert reviews were based on logic rather than evidence, and in this study, we have attempted to provide the evidence.
The bioavailability of paracetamol suppositories is variable. It is approximately 80% of that of the tablets and the rate of absorption is slower, with maximum plasma concentrations achieved about 2 to 3 hours after administration 8. No adverse effects attributed to the combination of paracetamol and NSAIDs were reported. 6 In our present study, we have used 30 mg/ kg body weight of paracetamol and 1 mg/kg body weight diclofenac per rectum which were within the recommended dose suggested by Brian Aderson . 18 In this present study, heart rate and blood pressure remained stable throughout the study period.
Postoperative pain is better controlled when analgesics are given on a regular basis and therefore unwanted breakthrough of pain and unnecessary suffering is avoided . 19 In this study we used analgesic at optimum dose and regular basis in both control group and study group.
The use of continuous NSAIDs will provide a consistent and constant level of background analgesia during major surgery but it has been suggested that NSAIDs should always be combined with other analgesics to treat breakthrough pain in the context of randomized practice . 20 Diclofenac may offer advantage over opioids with regards to convenience of use in the treatment of pain after surgery in children. Two studies indicate that children treated with diclofenac alone are less drowsy after surgery than their counterparts who have been treated with opioids alone for pain management. 21 The ability of diclofenac to decrease PG production
Discussion
The degree of pain was significantly higher in group I at each interval.
The maximum intensity of pain was during the first 4 post operative hours and pain significantly reduced from 4 hours to 48 postoperative hours.
The results demonstrate that preoperative administration of rectal diclofenac and paracetamol as well as infiltration of local anesthetic in the incision line reduced the postoperative pain during recovery period and during the first 48 hours after operation; children who received both drugs recorded a lower pain rating scale. It is obvious that more reduction of postoperative pain due to synergistic effect of that above mention drugs.
All the patients in the present study irrespective of the group assignment, the pain score was never above VAS 30.
No adverse effects attributed to the combination of paracetamol and diclofenac were reported 14,15,16. In the control group, two patients received rescue analgesia as per rectal diclofenac.
In the study group no patient needed rescue analgesia.
Pre -emptive analgesia prevent development of chronic pain 17. Combination of diclofenac and paracetamol has been shown to decrease narcotic consumption after operation in adults 9 . The study was done to emphasize the importance of giving analgesics for the child who complain of pain and to produce smooth recovery after surgery by decreasing immediate post operative pain with a simple, safe, cheap, available and acceptable drugs.
Hence the primary goals of pre-emptive analgesia are to decrease acute pain following tissue injury to prevent pathological modulation of the central nervous system (CNS) due to this pain and the development of chronic pain 10. In this study we used Universal pain assessment tool (combination of VAS, Wong Baker, Activity tolerance and Face scale) 11 . Administration of analgesics and measurement of pain was double blind in both groups.
Surgery offers the most promising clinical setting for preemptive analgesia techniques because the timing of onset of the intense noxious stimulus is known 12 .Owing to'protective' effect on the nociceptive system, preemptive analgesia has the potential to be and therefore limit peripheral and central sensitization suggests a role of NSAIDs in preemptive analgesia. 22 No evidence was found in the literature to support the use of intramuscular analgesia . 23 Combining several analgesic modalities into a single analgesic regimen often referred to as multimodal analgesia may hold the greatest promise for limiting sensitization of the nervous systems by noxious stimuli. 24 Effective pre-emptive analgesic techniques require multimodal interception of nociceptive inputs increasing threshold for nociception and blocking or decreasing nociceptive receptor activation . 25 Protocols which evaluate the long term functional and economic outcomes of aggressive pre-emptive multimodal analgesic interventions in place throughout the entire perioperative period against more usual perioperative pain therapy with single analgesia have yet to be performed. Until such studies suggest otherwise they advocate the use of a pre-emptive multimodal approach to analgesia using appropriate combinations and doses of systemic drugs, nerve block and neuraxial blocked. This offers the best opportunity for the reduction of pain and morbidity and the improvement of functionality. 26 Paracetamol is a viable alternative to the NSAIDs especially because of the low incidence of adverse effects and should be preferred choice in high risk patients 27 . Our results showed that combination therapy was superior to each drug alone.
There are some limitations to the present study, such as difference of duration of preoperative pathology and psychosocial characteristics. The sample size is small, although most of similar studies have only less than 20 patients in each group.
It may be appropriate to combine paracetamol with diclofenac as pre-emptive but future studies are required, especially after major surgery. In such studies there should also be a specific focus on a potential increase in side effects from their combined use.
Conclusion:
This study concludes that administrations of multimodal pre-emptive analgesia control post operative pain effectively in children in view of both the degree of pain control and sustainability of pain free state.
